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Executing these procedures is generally a time consuming process, therefore we argue that the time spent in 
addition to establish the materiality level will save time during the fieldwork.  
We focused our study on the banking sector, because of the public scrutiny this industry has been facing 
following the global financial crisis. Sikka, 2009 points out that most financial institutions that sought for state 
support at the beginning of the crisis, had unqualified audit opinions from Big 4 companies. This fact raised 
questions about the quality of the audits performed for banks and other financial institutions. 
This is why we consider that more research on improving the quality of the audit process is needed. Based 
on our professional experience, we believe that a major subject for improvement is the process for determining 
the audit materiality.  
The first part of the paper covers the basic theoretical aspects of the performance materiality and deals with 
some of the specific aspects of determining it when performing audits for clients in the banking industry.  Here 
we also present a rationale that may be used by auditors for determining the performance materiality. This 
rationale is based both on our research and our experience. There are two key items that auditors must consider: 
• the computation base for the performance materiality 
• the percentage to be used  
In the second part of the paper we include our rationale in a set of rules that may be built into a knowledge 
based expert system.  
We argue that such an expert system would be a valuable tool for audit professionals because it would help 
them in applying their professional knowledge and establishing the materiality level and it would save time that 
would improve the engagement economics or may be used on other sensitive areas of the audit.  
1.1. Research methodology 
The first part of the article is based on studies of the professional and academic literature concerned with 
determining the performance materiality and on reviews of regulatory documents and training materials from 
audit companies. To this, the authors added their experience in audit and extended discussions with several 
audit professionals regarding the subject for defining a rationale that may be generally applied on typical audit 
engagements for clients in the banking industry for determining the performance materiality.  
Then we formalized this rationale in a set of Horn clauses that we argue that may be used for developing an 
expert system designed to aid auditors during this stage of the audit. 
2. The rationale for determining the audit materiality for clients in the banking industry 
Coate et al., 2002 state that the concept of reasonable assurance requires auditors to plan and perform an 
audit to provide reasonable (but not absolute) assurance that a material misstatement will be detected. The 
reasonable assurance concept recognizes the possibility that a material misstatement will exist in the financial 
statements (i.e. it was not detected by the auditors).  
Farajzadeh and Azizzadeh, 2012 point out that materiality is a threshold quality in accounting which has 
priority over other qualitative characteristics of financial information. This means that financial information is 
important in the decision-making process only when it is important with respect to this to definition. Omitting 
or altering significant information can change the judgment and decisions of logical behaving users over the 
affairs of a business entity.  
Determining the materiality level requires the consideration of a number of factors and the exercise of 
professional judgment. Auditors should consider what is important to the users of the financial statements, their 
perspectives and expectations, as well as the nature of the entity’s business.  
As per Houghton et. al., 2011 stakeholders generally perceive that the concepts involved in audit materiality 
are not well understood, especially in relation to qualitative materiality, to retail investors in particular. 
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In determining the most appropriate measurement basis for the calculation of the materiality level, an auditor 
needs to consider the nature of the entity’s business and industry, the entity’s current period operations as well 
as the understanding of the entity and its financial statement users. 
2.1. Profit before tax 
In both practice and theory, the first measurement basis considered is Profit Before Tax (PBT).  In the case 
of a Bank, the profitability is the main concern of shareholders, regulators, managements and employees. The 
public is also interested in the profitability of a Bank, especially in circumstances when they select a Bank to 
deposit their savings.  
However, taking into consideration the current adverse market conditions from the banking industry (as per 
van Oordt and Zhou, 2011), which indicates the fact that PBT was not a stable KPI over the last 5 years in the 
entire industry. This is why auditors may consider adjusting the PBT.  
First, the audit team should consider excluding nonrecurring items from pretax income when determining 
the performance materiality. Nonrecurring items are material items that generally occur rarely, including 
material asset write-downs (e.g., goodwill, intangible or other asset impairments), material losses on write off 
of loans from a significant client or material losses related to litigations.  
However, if similar nonrecurring items occur regularly for a particular financial institution (e.g. frequently 
default of loans granted to clients), these must not be considered as ‘nonrecurring’.  
Therefore, in these situations it is not appropriate to exclude such items from pretax income when 
determining the performance materiality.  
The second type of adjustment that can be applied to profit before tax may occur when a bank’s operating 
results deviate significantly from historical trends (e.g. the bank is normally profitable, but is experiencing 
break-even operating results in the current period). In this scenario, the audit team should consider whether 
using a normalized earnings trend is more appropriate. However, when making this determination, it is very 
important to evaluate whether the current level of operating results is likely to return to ‘normal’ in the short-
term. This determination is important as a bank’s profitability may have permanently changed and may never 
return to previous profitability levels (e.g. due to a change in the regulatory structure or other legal 
requirements). 
For example, if a bank that has experienced solid growth of profitability over the past 5 years incurs a 
significant decline in profit due to world economic factors, auditors must evaluate if the bank will be able to 
return to previous levels of profitability in the future. In making this determination, auditors should carefully 
consider internal factors such as the bank’s restructuring plans, product development plans, customer base and 
other internal indicators, but also external factors such as market forecasts, analysts' predictions and other 
independent market trends. To further illustrate, a bank’s decline in profit may be directly related to a decrease 
in the market interest rate for a specific lending product, but volumes have remained consistent(e.g. decrease in 
EURIBOR 3M which is correlated with the interest rate for housing loans). Although users of financial 
statements focus on profitability, they may adjust their expectations of earnings because of known declines in 
interest rates. Therefore using normalized earnings to determine performance materiality may be appropriate. 
However, this is a judgmental decision based on current economic conditions, the trend of earnings, and the 
entity’s ability to forecast results. In practice, this technique is difficult to be applied due to lack of information 
and high level of assumptions and variables used.  
2.2. Operating results 
If a bank operates at or near break-even or fluctuates between net profits and net losses from period to 
period, auditors may decide that pretax income is not an appropriate basis for determining  performance 
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materiality , even though it is known that pretax income is important to users of the financial statements. In 
these situations, a more suitable basis may be considered the gross margin, revenues, or some other operating 
measure (e.g. operating income, EBITDA). The change should be implemented only if it seems reasonable and 
there is evidence that users of the audited financial statements would also focus on that measure. 
2.3. Equity 
In circumstances when the entity’s operating results are so poor that liquidity or solvency is a more critical 
concern, or, as is the case with many non-listed banks, when the financial statement users focus more on equity 
than on results of operations, materiality based on operating results may not make sense and may lead to the 
use of an unreasonably low materiality level. In these cases, basing the calculation of materiality on financial 
position elements may be more appropriate. Consequently this made equity a better choice for the basis of 
calculation of performance materiality.  
However, for those banks where equity is a small percentage of total assets (e.g. financial services 
companies that are heavily leveraged), auditor may consider using a higher percentage. In addition, a lower 
percentage may be more appropriate when the entity is in an unstable business environment (e.g. is growing 
rapidly, is downsizing, or is in an industry that is changing rapidly), is experiencing losses and declining sales, 
or has liquidity problems. 
2.4. Total Assets 
As shareholders’ equity might diminish and becomes minimal due to accumulated losses in retain earnings, 
additional injections of capital are necessary and produce volatility. Therefore, its usefulness as a point of 
reference for determining performance materiality also diminishes, similar to pretax income in a break-even 
situation. In such circumstances, auditors may consider using a very small percentage of total assets, if 
appropriate. 
Also, in the financial services industry, the assets, respectively loans are generating most of the interest 
income and expenses together with commissions’ income. 
Considering the current financial market development, financial crisis and new initiatives to regulate the 
banking industry (Basel III), it is highly probable that analysts and other users of the financial statements of 
banks will focus primarily on measures other than pretax income. In the case of banks it could be argued that 
liquidity or solvency is a more critical concern for financial statement users (including regulators) in order to 
determine whether banks have sufficient capital to compensate losses or protect against liquidity problems or a 
sufficient assets base to generate income. 
Joldoú et al., 2010 conclude that  although determining significant elements and materiality is important, the 
determining method is subjective. Audit standards don’t establish an absolute level or a percentage or a 
mathematical formula universally applicable.  
Ultimately, the decision regarding the most appropriate measurement basis for determining the materiality is 
affected by what may be important to the users of the financial statements, combined with the auditor’s 
professional judgment. 
3. Decision algorithm for knowledge-based expert system 
In this chapter we present a decision algorithm for determining materiality for audit engagements for clients 
in the banking industry based on the rules described in the previous section. This algorithm may be used for 
creating production rules in the knowledge base of an expert system. 
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3.1. Expert systems introduction 
Giarratano and Riley, 2005 define expert systems as computer programs that must provide solutions to 
specific problems or to clarify situations which would normally require consulting several human experts. 
Sánchez-Pi et al., 2012 point out that knowledge is usually derived from expertise in specific areas and has 
to be validated according to a different methodology than is used in conventional systems because the 
knowledge is symbolic. 
Expert systems are usually employed for providing solutions with a certain confidence factor. This is 
because of the complex nature of the problems that must be solved - most of the times, there is no “right” 
answer that can be achieved by applying a specific algorithm. 
Xiangpei and Lijun, 2012 performed an analysis of the methods employed in developing expert systems in 
the last 30 years. As per their analysis, the following are most common: 
• logical and frame-based schemes; 
• production rules (knowledge based); 
• hierarchical (using decision trees); 
• object-oriented. 
Knowledge based expert systems use production rules in the form of IF clauses (Horn clauses)to simulate 
the reasoning of human experts. The production rules are stored in the knowledge base of the system and are 
used to combine (through an inference engine) all the information provided by users in order to provide 
solutions to the problems asked.  
3.2. Algorithm for determining audit materiality 
There is a two step process for determining the audit materiality: 
1. Choose an appropriate computation base for the materiality 
2. Determine a relevant percentage to apply to the computation base in order to determine the 
materiality. As per best practices, there are minimum/maximum thresholds to be considered 
(depending on the computation base) when selecting the percentages to be used.  
 
The following formula is applied for determining audit materiality: 
 
ܯܽݐ݁ݎ݈݅ܽ݅ݐݕ ൌ ܥ݋݉݌ݑݐܽݐ݅݋݊ܤܽݏ݁ ή ܲ݁ݎܿ݁݊ݐܽ݃݁                                                                       (1) 
 
The rationale for determining the basis for computing audit materiality from Chapter 2 is represented in the 
decision tree from Appendix A. These rules can be represented using Horn clauses in the following generic 
forms: 
 
݌ ש ݍ שήήήש ݐ ש ݑ                                                                                                                             (2) 
 
or  
 
  ሺ݌ ר ݍ רήήήר ݐሻ ՜ ݑ           (3) 
 
 
The two forms above are equivalent and both mean that statement u is true if all statements from p to t are 
true. Formula (3) is more useful in real-life applications because it allows defining production rules based on IF 
clauses in expert system design tools. 
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The decision tree algorithm from Appendix A can be summarized by the following production rules: 
3. IF Profit Before Tax (PBT) is stable in the prior periods THEN use PBT 
4. IF PBT is fluctuating THEN use Adjusted PBT (i.e. eliminate non-recurring items) 
5. IF Adjusted PBT (computed above) deviates significantly from historical trends AND Operating 
results (i.e. Revenue or EBITDA) are likely to return to normal in the short term THEN use 
Normalized PBT 
6. IF the audited company operates at or near break-even or fluctuates between net profits and net 
losses from period to period THEN use Operating results (i.e. Revenue or EBITDA) 
7. IF Operating results are poor (i.e. the audited company has liquidity problems) THEN use Equity 
8. IF Equity is minimal (due to accumulated losses) THEN use Total Assets 
 
After determining the basis for the materiality, auditors must decide a relevant percentage to be applied in 
order to determine the audit materiality. Usually there are standard ranges of percentages to be used for each 
basis (e.g. 5-10% of Profit Before Tax or 1%-3% of Equity) and auditors use their professional judgment in 
order to determine if higher or lower materiality levels are to be used. For clients with increased risk of material 
misstatements in the financial statements lower materiality levels are considered (i.e. more audit procedures 
have to be performed). 
Besides the basis to be used, there are several factors to consider when determining the starting percentage 
for the materiality: 
• the auditor’s previous experience with the client (e.g. for a client where misstatements of low amounts were 
food in previous audits, a higher level of materiality may be used) 
• the client expectations (e.g. there may be situations where the client request lower materiality levels than 
auditors would normally use in order to increase the level of confidence in the financial statements) 
• the auditor’s evaluation of the client’s internal control system  
• the auditor’s evaluation of the client’s business environment (e.g. if the industry is not changing rapidly, 
there are fewer risks of material misstatements in the financial statements, thus a lower materiality can be 
used) 
Considering that auditors must choose a percentage between the minimum-maximum thresholds (as per best 
practices), the following production rules may be defined in order to determine if the lower or the higher limits 
for the percentages are used (i.e. choose between 5% or 10% of the Profit Before Tax): 
1. IF low amounts of misstatements in the prior periods THEN use higher threshold (i.e. a higher 
materiality which leads to less audit procedures) 
2. IF client requests extra-assurance from the audit work THEN use lower threshold 
3. IF the internal control system of the client is effective THEN use higher threshold 
4. IF the client is operating in a stable business environment THEN use higher threshold 
The rules for choosing the minimum-maximum threshold should be analyzed sequentially and a higher 
priority should be given to the results suggesting that minimum thresholds must be used (i.e. a single result 
indicating the minimum thresholds may be decisive although all the other results suggest that higher thresholds 
should be used). 
4. Conclusion 
The authors’ main motivation for this paper was to provide solutions for improving the quality of the 
financial audits. We focused our efforts on the banking industry due to our practical experience in the field and 
to research papers questioning the quality of the audits for clients in this sector.  
Based on our experience, we considered that determining the performance materiality is one of the areas 
where significant improvements can be made to the audit process. This is why we presented a structured 
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approach for determining performance materiality for clients in the banking industry based on our professional 
experience and on best practice in this field.  
We also proposed that our rationale to be included in the knowledge base of an expert system. This system 
is intended to be a tool for audit professionals in applying their professional knowledge and establishing the 
materiality level. 
We argue that the system would improve audit quality by helping audit teams to determine the performance 
materiality more efficiently and by saving time during the planning phase of the audit. 
4.1. Limitations and future developments 
This article covers only theoretical aspects and we consider developing an expert system based on the model 
depicted in the article and conducting an empirical case study by using the expert system in real-life audits and 
comparing its results with solutions proposed by auditors in order to validate our approach. 
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Appendix A. Decision tree for determining audit materiality 
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